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COMPLETE SPECIFICATION 
Improvements in or relating to Flame-Extinguishing 

Compositions 

We, Monte c atini Edison S.p.A., formerly radicals interfering in the combustion process 
6ocieta Edison, an Iralian Company, of Foro by stopping the chain-reactions deriving from 
-Buonaparte 31, Milan, Italy, do hereby declare rhe combustion itself. Moreover, the presence 
the. invention, for which we pray that a patent in these compounds of fluorine atoms, in place 
may be granted! to us, and the method by of the hydrogen and chlorine atoms present 
which it is to be performed, to be particularly in more conventional extinguishing agents, 
described m and by the following statement:— increases their volatility, making them more 

This invention relates to flame-extinguishing efficacious, particularly at low temperatures; 
compositions and, more particularly, to those as well as stabilizing the radicals formed by 
compositions based on completely halogen- scission of the bromine-carbon bond, so that 
ated fluorobromoalkanes and/or fluorobromo- these radicals cannot further decompose, thus 
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Reference has been directed, in pursuance of Section 9, subsection (1) of the 
Patents- Act, 1949, to Patent No. 1,042,048- 



THE PATENT OFFICE, 
13th January, xqrjo 

uvt uc. u-ujizcu. xne presence ot the bromine 
atom in the molecule, with the easily broken 
bromine-carbon bond, causes these compounds 
to give rise to free radicals with extreme 
30 case at relatively low temperatures; these free 
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chlorofluorohydrocarbons and chiorofiuoro- 
bromohydrocarbons, classified according to the 
system adopted by "Underwritters Labora- 
tories". 



[Price 4s. 6d.\ 



CO 
CD 

Cvi 
CO 



PATENT SPECIFICATION 




Index at acceptance : — A5 Al 
Int. CI.:— A 62 d 1/00 



NO DRAWINGS 1,132,636 

Date of Application and filing Complete Specification: 31 Aug., 1966. 
No. 38754/66. 

Application made in Italy (No. 21090) on 22 Sept., 1965. 

Complete Specification Published: 6 Nov., 1968. i~Z r — - 

© Crown Copyright 1968. ! ^ 



COMPLETE SPECIFICATION 

Improvements in or relating to Flame-Extinguishing 

Compositions 



10 



15 



We, Montecatini Edison S.p.A., formerly 
Societa Edison, an Italian Company, of Foro 
Buonaparte 31, Milan, Italy, do hereby declare 
the. invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement : — 
This invention relates to flame -extinguishing 
compositions and, more particularly, to those 
compositions based" on _completelv haloyep - 
ate d fluorobromoalkanes and/or fluorobromo- 
chloroaikanes. 

The flame-extinguishing properties of the 
fluorobromoalkanes and fluorobromochloro- 
alkanes are well known. Among all the known 
fluorobromoalkanes and fluorobromochloro- 
alkanes, those which present the greatest in- 
terest from the industrial point of view are 
CF 2 ClBr, CF 2 Br 2 , CKBr and C^Br^-CFjBr, 
as they have shown themselves""t b ■be the Best 
among thos e till now tested. Such compoun ds 
ar e characterized by a high flame-extinguish - 
irj^po wer. Furthermore, they are endowed 
with low toxicity ana can therefore be use d 
25 where other chemical extin guishing age nts can - 
not be Utilized. I he ttreSente flf hmmm^ 
atom in the molecule, with the easily broken 
bromine -carbon bond, causes these compounds 
to give rise to free radicals with extreme tones 
30 case at relatively low temperatures; these free 
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radicals interfering in the combustion process 
by stopping the chain-reactions deriving from 
the combustion itself. Moreover, the presence 
in these compounds of fluorine atoms, in place 
of the hydrogen and chlorine atoms present 
in more conventional extinguishing agents, 
increases their volatility, making them more 
efficacious, particularly at low temperatures; 
as well as stabilizing the radicals formed by 
scission of the bromine-carbon bond, so that 
these radicals cannot further decompose, thus 
avoiding the formation of toxic reaction- 
products such as phosgene. Finally, their 
very high vapour density allows these fluoro- 
bromoalkanes and fluorobromochloroalkanes to 
be used even in the open air, as they remain 
over the combustion zone for a long time. 

The fluorobromoalkanes and fluorobromo- 
chloroalkanes are also characterized by a rela- 
tively low toxicity, particularly in comparison 
with similar compounds also employed as 
flame-extinguishing agents, such as carbon 
tetrachloride, methylbromide and chloro- 
bromome thane. 

The table below lists toxicity data for 
chlorofluorohydrocarbons arid chlorofluoro- 
bromohydrocarbons, classified according to the 
system adopted by "Underwritten Labora- 



35 



40 



45 



50 



55 



[Price 4s. 6d.] 



BEST AVAILABLE COPY 



Toxicity of some haloalkanes 
according to * 'Underwriters 
Laboratories" classification 



Toxicity of some haloalkanes 
according to "Underwritters 
Laboratories" classification 



Compound 



CC1 4 

CCI3F 

CCLF- 

CCIF3 

CF< 

CHC1 3 

CHC1 2 F 

CHC1F 2 

CHF 3 

(CHa 3 ) 

(CC1 3 F) 

CFEoCio 

(CHCUF) 

CC1 2 F 2 



Class to which 
it belongs 



Compound 



3 

5a 

6 

6 

6 

3 

5 

5a 
6 

3 
5a 
4—5 
5 
6 



CBr,F 2 
CBrF 3 

CClBrF* 
CC1F 3 
(CClBrFJ 
(CBrF 3 ) 

CH 3 Br 
(CBrF 3 ) 
CH 2 ClBr 
(CClBrFO 



Class to which 
it belongs 



4 . 
6 

5a 
6 

5a 
6 

2 
6 
3 

5a 
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Since the toxicity of these products de- 
creases in gbing from class 1 (to which sulphur 
dioxide belongs) to class 6 (to which CBrF 3 
belongs), it may be seen that the nuorobromo- 
alkanes and nuorobromochioroalkanes axe 
characterized by a relatively low toxicity. 

However, these nubrobromoalkanes and 
nuorobromochioroalkanes are not commercially 
available at a low price; and their use is 
seriously limited by their high manufacturing 
cost, even if their efficiency as fiaipe- 
extinguishing agents is generally far higher 
than that of conventional extinguishing agents, 
such as carbon tetrachloride, methyl bromide 
and chlorobromome thane. 

An object of the present invention is to 
provide extremely efficient flame-ex unguishing 
compositions based on completely halogen- 
ated fluorobromoalkanes and/or nuorobromo- 
chioroalkanes. 

The invention consists in a name-extinguisn- 
in^compo sitidn comprising at least one com - 

-r 2 1 — -T r [ 1 Z I fcrcinp- 3nf1/(Yr 



25 



pimply halo genated rluorobromoal kane and/pr 
at least one completely halogenate d fluoro- 
broTOSeTuoroalkane, together with one or more 



propelli ng and/or coa djuy anr BffClM *fr c h 

and' ^hiVh Mjrhave at least one hydrogen 
atom in the molecule . 

—1r has been fou nd that the sai p^flu^o- 
h vf rocarbons — Sr^uorociiiororiydrocarbons 
admixed with the com pletely halogenated 
flimmh romoalkanes or ttnorobromocniorp- 
alk ane_s give compositions with a particularly 
nlglTexUnguishing power. More particularly, 
compositions according to the invention, 
wherein the propelling and/or coadjuvant 
agent comprises compounds having low 
toxicity, low boiling point, good solubility in 
the fluorobromoalkane or fluprobromochloro- 
alkane and the capacity to give stable radicals 
by thermal decomposition, and whose molecules 
contain at least one hydrogen atom, are sur- 
prisingly endo wed w ith a flame extinguishing 
power far hTgheTtfian could be foreseen from 
the~properties of their individual constituent 

components. . . 

The compounds which, alone or in mutual 
combination, can be used in compositions 
according to the present invention as pro- 
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peUing and/or coadjuvant agents can be 
selected from a wide range of compounds 
whose molecules contain, besides carbon, fluor- 
ine and, where applicable, chlorine atoms, at 
least one atom of hydrogen (s uch as CFXlHv 

CF S H, CF a H„ CP^H— oLl£p " \ 

The completely halogenateot fluorobromo\ 
alkanes and fluorobromochloroalkanes which, \ 
alone or in mutual combination can be used as 
flame-extinguishing agents in the compositions 
according to the present invention can be 
selected from a wide ran'g^ nf compounds: and 
cjTCTr^ ( gg.Br— CF.B ^ CF 2 Br, and 
(CFaBpfere particularly suitable. 

Tne proportion of propelling and/or co- 
adjuvant agents tc that of the actual 
extinguishing agents (completely halogenated 
fluorobromoalkanes and/or fluorobromochloro- 
alkanes) in compositions according to the in- 
vention, depends on the nature of these com- 
pounds and , can therefore vary within wide 
limits. Suitably the Tnr>l fl r nnn hr^rn „rV> 
propelling and/or coadjuvant n^rnr onorhr 
one hand, a nd' the~rlame extinguishing* agen t 
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on the other, may vary fr nm/n > m <^ 
t l l he compositions according ^) lrie "^present 
invention can be used alone, or mixed with 
at least one substance having low toxicity and 
high stability, as an additional propelling agent. 
These additional substances can be selected 
from a wide range of compounds, particularly 
favourable results being obtained with com- 
pounds such as carbon dioxide and sulphur 
hexafluoride. 

Further advantages and characteristics of the 



present invention will be apparent from the 
embodiments illustrated in the following 

Example. ~ 

^Example,/ 
To determine the- lowest concentratio n of 40 : 
the extinguishing . composition m the air 
sufficient to prevent the spreading of the 
flames , an apparatus was used which is 
"described in detail by E. C. Creiz in "Journal 
of research of the National Bureau of Stan- 45 
dards" Volume 65 A No. 4 July— August 1961, 
page 389. 

As fuel, propane was used, with a feed- 
rate between 150 and 250 cc/rninute; aac i as 
s upport er of combustion air was used with a 50 
feed-rate between 5 and T litres/minute. 

In the following table data are listed show- 
ing the lowest concentration of the extinguish- 
ing agents in the air, at the moment of 
extinction of the flames. 55 

For those compositions (numbered 7 to 9) 
which, according to the invention, comprise a 
mixture of a completely halogenated fluoro- 
bromoalkane and/or fluorobromochioroalkane 
with a propelling agent as hereinabove 60 
described, there is also shown the lowest effec- 
tive concentration theoretically needed to 
extinguish the flames, calculated on the basis 
of the extinguishing properties • of the con- 
stituents of the said mixture. The difference 65 
between the theoretical and actual lowest effec- 
tive concentrations is also shown; as is the 
composition of these mixtures (in mol ;%). 
The compositions numbered 1 to 6 are shown 
for comparison purposes. 70 
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Composition 
in the liauid 
phase % 


Lowest concentr. in air at the 
moment of extinction % (mol) 


Difference . 
between the% 

theoretical 
and °/» actual 


- 


Product 


Theoretical 


Actual 


1 


CFoBr CFoBr 


99 7 




0.8 




2 


CF 2 Br 2 


97 


— 


1.45 





3 


CF*C1 Br 


99 4 




2,9 




4 


CF 2 C1 2 


100 


■ — 


6.6 







CFoCl H 

vJ JL OVjl lit 


QQ 6 




11.9 




6 


CF 2 C1 Br 
CFoClo 


54 
46 


4.6 


4.6 


0 


7 


CF 2 C1 Br 
CF,C1 H 


52 
48 


6.9 


5 


27.5 


8 


CF 2 Br — CF 2 Br 
CF 2 CI H 


50 
50 


6.1 


1.75 


71.5 


9 


CF 2 Br 2 
CF 2 C1 H 


47 
53 


6.5 


1.45 


78 



From the data listed in the above table it 
can be seen how mixtures 7, 8 and 9 3 con- 
taining various fluorobromoalkanes or fluoro- 
5 bromochloroalkanes (as the actual extinguish- 
ing agents) and a flubrochlorohydrocarbon con- 
taining at least one hydrogen atom in the 
molecule, name (CF 2 C1H), (as propelling 
and/or coadjuvant agent) show a flame 
10 extinguishing power far higher than that which 
could be expected from the properties of the 
constituent compounds. Conversely, for a given 
flame extinguishing power, the compositions 
according to the present invention entail a 
15 lower consumption of fluorobromdalkane or 
fluorobromochloroalfcane than that indicated 
by theoretical consideration of the constituent 
compounds^ this difference being as high as 
78% in one case "illustrated. 
29^ WHAT WE CLAIM IS : — 

1. A flame-extinguishing composition com- 
prising^ at least one completely naiogenated 
fluorooromoalkane ana/ or at least one com- 
p Tetelv halogenated fluorobromochloroalkahe , 
t ogether with one or mor e propeUuig^and/or- •.. 
coadjutant agents wHTch are<C^uo^a^anes> . 
and/or fluorochloroalkanes and which "each' 
have at least one hydrogen atom in the 
molecule. 



2. A composition as claimed in claim 1, in 30 
which the completely halogenated fiuorobromo- 
alkane component comprises lone-nr more of the 
following compounds: (t5yBr — CF g ijr;^ > 
XF s Bn)CF 2 Br 2 . 

-3. ~K composition as claimed in claim 1, 35 
in which the completeivjiaiogenated fluoro- 
bromochloroalkane iq ^fiTClBr^ 

4. A composition as ciaimeS in any one 
preceding claim in which the propelling and/or 
coadjuvant agent comprises one or more of 40 
the following compounds: CF 2 CI H; CF 3 H; 
CF2 H-^— CF^ Hi CF2 Ho. 

5. A composition as claimed in any one 
preceding claim, also comprising an additional 
propelling agent of low toxicity and high 45 
stability. 
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6. A composition as claimed in claim 5, 
in which the additional propelling agent is 
sulphur hexafluoride, 

7. A composition as claimed in claim 5, 50 
in which the additional propelling agent is 
carbon dioxide. 

8. A composition according to claim 1, as 
hereinabove described. 

MARKS & CLERK, 55 
Chartered Patent Agents, 
Agents for the Applicants. 
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^nao?eHT BejiPtKoOpMaraHMM N* 1,132 , 636 
31 aBr. 1966 r. " " J 

Ca?p. 4, GopMyjia M3oOpeTeHMH 

1. njiaMflracmimM coca?aB,. co,aep5KamnM no MeHbuiew Mepe ojjhh 
nojrHOCTbBO rajioreHHpoBaHHHM $Top6poMajncaH k/hjih no MeHbmeii Mepe 
o.miH nojiHocTbio rajioremipoBaHHfcrit $TOpdpoMXJiopajiKaH,. BMecTe c 
ojjkjim, mjxh OoJiee HocnTeJiHMw Tt/vum b cnoMora t e jib humm BemecTBawM, 
Koo?opHMM HBJimoTCA $a?opajiKaHbi m/mjim (fcTopxjiopajiKaHbi m KOTopue, 
Kasyccbifi H3 hwx, ptMeiOT no MeHbraefi wepe owh stom Boaopoaa b 
Mojiexyjie * 

2* CoCTaB no n. 1, OTJiM^aomnftcfl tbm, ^to nojiHocTbK) 
rajioreHMpoBaHHbrii $Top6poMajiKaHOBbEi* KOMnoHeHT co^epaCMo? oeho, hjik 
Oojiee Bemeca?B M3 *jncna cjieayromwx: CF 2 Br -CF 2 Br; CF 3 Br; CF 2 Br 2 . 

3. Coco?aB no n» 1, OTJin^aioinwMCfl tsm, *jto nojiHOCTbio 
rajioreHKpOBaHHbiM $Top0pOMXjiopajncaHOM KBjmettc* CF 2 ClBr. 

4. CocTaB no JiK>6oMy ojwoMy M3 npejiwtymKx n.n., OTJiM^aiomwMCfi 
tsm, uto HOCKiejib vi/vum BcnoMorao?ejibHoe semecTBo cojxepmiT o,hho, 
mjim Cojiee BeatecfTB M3 wiana cjiejxyioniwx : CF 2 C1H.; CF 3 H; CF 2 H - CF 2 H; 
CF 2 H 2 . 



